DfALOG(R) File 351:Derwent _ 
(c) 2002 Thomson Derwent. All rts . reserv. 



012869019 **Image available** 
WPI Acc No: 2000-040852/200004 
XRPX Acc No: NOO-030996 

Digital video cassette recorder with long play mode using simple head 

construction 
Patent Assignee: SONY CORP (SONY ) 
Inventor: lESAKA K; KOTANI Y 

Number of Countries: 029 Number of Patents: 005 
Patent Family: 
Patent No 

EP 95747,9- A2 19991117 EP 99.303547 A 19990506 200004 B 

JP 11328639 
CN 1235336 
KR 99088151 
TW 424233 



Kind 


Date 


Applicat No 


Kind 


Date 


Week 


A2 


19991117 


EP 99,303547 


A 


19990506 


200004 


A 


19991130 


JP 98127482 


A 


19980511 


200007 


A 


19991117 


CN 99106452 


A 


19990511 


200013 


A 


19991227 


KR 9916562 


A 


19990510 


200059 


A 


20010301 


TW 99106778 


A 


19990427 


200145 



Priority Applications (No Type Date) : JP 98127482 A 19980511 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 957479 A2 E 11 GllB-015/12 

Designated States (Regional) : AL AT BE CH CY DE DK ES FI FR GB GR IE IT 

LI LT LU LV MC MK NL PT RO SE SI 
JP 11328639 A 8 GllB-005/53 

CN 1235336 A GllB-005/09 
KR 99088151 A GllB-005/09 
TW 424233 A GllB-005/00 



Abstract (Basic) : EP 957479 A2 

NOVELTY - The recorder has three record/playback heads mounted on a 
rotating drum. Two at angle of 180 degrees to one another the third at 
an angle of 270 degrees to the first head in the direction of rotation. 

DETAILED DESCRIPTION - A changeover switch can be employed to 
select between the heads and the recorder can operate in two different 
data compression modes. In the first mode recording/playback is 
performed by switching the first and second heads alternately. In the 
second mode the tape feed speed is halved and the recording/playback is 
made one every two rotations^ by switching first and third heads. The 
fixing heights of the heads on the drum differ in every head in order 
to reduce the difference in head outputs caused by the difference in 
azimuth angles of the heads. 

USE - As digital video cassette recorder 

ADVANTAGE - Long play mode is realized with small number of heads 
in simple manner with reduced effect due to differences in azimuth 
angles . 

DESCRIPTION OF DRAWING (S) - The drawing shows head allocation on 
the drum. 
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(54) Digital video cassette recorder 

(57) A diqrtal video cassette recorder comprising a 
plurality of heads provided on a rotary member and per- 
forming tfie recording^layback of the data on slanted 
tracks in perfoiming helical scanning for a magnetic re- 
cording medium with the above mentioned heads, 
wherein the heads being composed of a first and a sec- 
ond heads being disposed opposing to each other at an 
angle of 180" and a third head being disposed in a po- 
sition al an angle of 270* in the direction of rotation from 
the first head, having the same azimuth angle as that of 
the second head, the digital video cassette recorderalso 
comprising a changeover switch for switching the first, 
the second and the third heads, and two modes having 



different data compression rates from each other, and 
in the first mode, recording/playback being performed 
in switching the first and the second heads alternately, 
and in the second mode, the tape feeding speed is made 
half and recording/playback being performed once in 
two rotations in switching the first and the third heads 
alternately. The fixing heights of heads on the rotary 
member are made to differ in every head, in order to 
reduce the difference in head outputs caused by the dif- 
ference in azimuth angles related with the direction of 
orientation of the magnetic recording medium and the 
recording direction of the slanted tracks and to reduce 
the difference in head outputs caused by the inrtbalance 
of the aide erase at the time of recording. 
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Description 

[0001] The present invention relates to a digital video cassette recorder. An illustrative embodiment of the present 
invention relates to a video cassette recorder, in particular, ft relates to a video cassette recorder having short play/ 

s long play (SP/LP) modes and slandani data compression/high data compression (SD/SDL) nx>des. In recent years, 
digital video cassette recorders for public use are spreading. Digital video cassette recorders for public use have better 
picture quality and are able to record longer programs in comparison with conventional analog system VTR. It is desired 
that a digital video cassette recorder can be operated in the same way as a conventional analog video cassette recorder 
is operated, and in particular it is needed that in the cases of a normal nnode (SD mode) and a long play mode having 

fo a M2 tape speed of the normal tape speed, a digital video cass^e recorder can be operated in the same way as an 
anabg video cassette is operated. And also, it is desirable that the SP mode and the LP mo6& which have different 
track pitches can be used in the same way. 

[0002] Accordingly, there are four independent modes in the f om^ of a digital video cassette recorder for public use 
which are brought about from respectiva combinations of SPAP modes having different track pitches and SD/SDL 
'5 modes having different compression rates. 

[0003] Among these, the track pitch in the SP mode is 10 )im. In the LP mode where the tape speed is 0.667 time 
of that in SP mode, the track pitch becomes 6.67 pm. 

[0004] In the case of SDL mode, the recording information quantity per unit time is made half because of high com- 
pression fate and the tape speed is also made half of the tape speed in SD mode due to an intermittent recording 
20 which is perfonned once in two rotations. 

[0005] Head constructions, hereinafter referred to as constitutions, for realizing SDL are described in the tollowtng: 

1. There is a constitution in which a double gap head is used. However in this method, it is technically difficult to 

make uniform the contact between the heads and the tape. 
^5 2. There b another constitution in which two pieces of + azimuth heads for SDL are separately used for the SD 

mode and for the LP mode. However, the constitution becomes four heads constitution including the + azimuth 

heads for SD mode, which makes it difficult to make the contact between respective heads and a tape uniform. 

With the increase in the number of heads, the head beating sound t)ecomes larger, and the number of rotary 

transformer is also increased, which makes the structure of a drum complicated. The time for adjustment work is 
30 also increased with the increase in the number of heads because it is needed to adjust playback equalization 

chsuacteristics about every head. 

[0006] There is a problem that even in the case of the same track width, the output on the -azimuth side becorfies 

smaller than that on the -^azimuth side by about 1 dB caused by the relations ±azimuth angles between the tape 
35 orientation and the REC angle. Further, there is another problem that the side erase due to the exudation of magnetic 

field of a head upon recording gives more influence to the -azimuth side than to the -fazimuth side and the effective 

residual width on the -azimuth side becomes narrower than that on the -fazimuth side by about 1pm. 

[0007] In particular, since the LP mode is a narrow-tiack-pitch-nrwde. error rate margin until the critical error rate. 

that is, the time interval until the time when the output of the head goes into concealment is very small. Therefore, the 
40 output on the -azimuth side is decreased and the possibility of breaking the critical enor rate becomes high with a small 

degradation of output. 

[0008] As mentioned in the above, in a conventional digital vkdeo cassette recorder tor publk: use, a plurality ot heads 
are needed to realize a kxig play mode; thereby, there has been a problem that the constitution of a drum beconnes 
complicated, that is, the cost of the recorder becomes high. There has been another problem that the difference in 
^ output levels among channels with azimuth angles is produced. 

[0009] The present inventkm seeks to provide a digital video cassette recorder in which a long ptay mode can be 
realized with a comparatively simple method, with a number of heads as small as possible, and also with no imbalanco 
'm the outputs among channels. 

[001 Q\ A digital vkleo cassette recorder according to one aspect of the present invention is constituted as described 
so In the folkswing: the digital vkfeo cassette recorder having a plurality of heads provided on a rotary member, and per- 
forming helical scanning for a magnetic recording medium with these heads, and performing recording/playback of 
data on slanted tracks in which two adjacent tracks have different azimuth angles from each other, wherein the heads 
being composed of a first head and a second head having different azimuth angles from each other being disposed 
opposing to eacli other on the rotary member at an angle of 180", and a third head disposed at an angle of 270" from 
55 the first head in the rotation direction and having the same azimuth angle as that of the second head, and comprising 
a head changeover means for changing over the first, the second and the third heads, and the digital cassette recorder 
comprising two modes having different compressk>n rate, wherein in a first mode, recording/playback being performed 
switching the first and the second heads alternately, in a second mode, the tape speed being lowered to a half and 
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recording/playback being performed once In two rotations switching the first and the third heads atternately. 
[0011] According to another aspect of the present invention a digital video cassette recorder having a plurality of 
heads provided on a rotary member and perfonning recording/playback of data on slanted tracks in which two adjacent 
tracks having different azimuth angles from each other in performing helical scanning for a magnetic recording medium 

s with said heads^ wherein the fixing heights of sakJ heads on said rotary members are made to differ from each other, 
in order to reduce the difference in outputs caused by the difference in azimuth angles related with the direction of 
orientation of said magnetic recording medium and the direction of recording of said slanted tiacks. and to reduce the 
difference in the outputs caused by the imbalance of the skie erase at the time of recording. 
[0012] For a better understanding of the present invention, reference will now be made by way <A example to the 

fo accompanying drawings in which: 

[001 3] Fig. 1 shows head allocation on the dnjm of a digital video cassette recorder according to an embodiment of 
the present invention. 

[0014] Fig. 2 shows the timing chart showing the relatkxi between the rotation of the drum and the played back RF 
signal. 

(001 5] Fig. 3 shows the relation t>etween the outputs of a -azimuth head and a 4azimuth head. 

[0016] Fig. 4 shows the relation between an azimuth angle and the quantity of the side erase. 

[0017] Fig. 5 shows reiativd foctng heights of respective heads in an embodiment of the present Invention. 

[001 8] In the following, a digital video cassette recorder (DVCR) according to an embodiment of the present invention 

wHi be explained on detail referring to the drawings. 

so 

1 . The SD mode is realized tjy fixing two single gap heads of - and + azimuth angles on a drum opposing to each 
other at an angle of 180*. and the SDL mode is realized by fixing a -azimuth head and a +aztmuth head being 
disposed at a position at an angel of 270* in the direction of rolatwn from the -azimuth head. 

2. The height of the +azimuth head in the SDL mode is made to differ from the height of the -azimuth head in the 
SDL mode, a standard level, which makes the playback output in the LP mode of the -azimuth head and that of 
the +azimuth head be equal, in consideration of the difference in the tape outputs caused by the difference in the 
±azimuth angles related to the direction of tap© orientation and the REC angle, and also of the difference in outputs 
caused by the imbalance of side erase at the time of recording. 

3. The height of the +azimuth head is made higher than that of the -azimuth head in the SDL mode by +2.5jim. In 
30 this case, the track width is 10|im in both cases ofnazimuth and +azimuth in the pattern writlen in Ihe SDL-SP 

mode, and in the case of SDL-LP mode, the track width on the -azimuth skle is 7.5pm and that on the +azimuth 
side is 5.83pm. The side erase quantity in the case of -azimuth is 2|im and that In the case of +azimuth is l|am. 
and it is canceled by the differerrce in the outputs 1 dB caused by - and -i- azimuth angles existing on the format, 
which makes the playt)ack output uniform. 

55 

[0019] in the DVCR format for public use, the SD mode of the standard data compression rate and the SDL mode 
of high data compression rate are stipulated. Further in the track pitch, there are stipulations about SP mode in standard 
pitch and LP mode in narrow pitch. Therefore, there are four modes, SD-SP mode. SD-LP mode, SOL-SP mode and 
SDL-LP mode. 

40 [00201] Assuming that the tape speed in the SD-SP mode is 1 time, that in the SD-LP mode is 0.67 lime, that 'm the 
SDL-SP mode Is 0.5 time and that in the SDL-LP mode is 0.33 time. The track pitch in the SP mode is 10pm and that 
in the LP mode is 6.67pm regardless of the SD or SDL. 

[0021 ] SD mode can be realized in mounting two single gap heads on a drum of (^21 .7 mm diameter and the rotations 
of 9.000 rpm being opposed to each other at an angle of 180'. In this case, the -azimuth head is denoted by Ech and 

^ the -fazimuth head is denoted t>y Och. 

[0022] In the case of the SDL mode, the tape feeding speed becomes 0.5 time of that in the SD mode, so that the 
recording is porfomnod once in two rotatbns. that is, so called intennittent recording is performed. A method in which 
the Ech is commonly used and a +azimuth head In the SDL mode is mounted on the drum with difference in level in a 
position other than 1 80" is one of the methods to realize the SD mode and the SDL mode with one drum. The number 

so of single gap head can be made minimum in the constitution as mentioned In the above. 

[0023] Fig. 1 . shows the head allocation of the drum. The -^azimuth head in the SDL nrKxje is fixed in a position at 

an angle of 270" in the direction of the drum rotation for Ech. and it will be denoted by Lch. 

[0024] Fig. 2 shows tine timing chart showing the relatton between the rotation of the drum and the played back RF 

signal. 

55 [0025] The tape is wound on the drum by 1 80*. and in the SD mode in a half rotation out of one rotation, Ech records 
on the tape and in the remaining half rotation Och records. In the SDL mode in a half rotation out of a first one rotation, 
Ech records on the tape, and after 3/4 rotation. Lch starts to write, in the second rotation, both Ech and Lch do not 
record, thus recording is performed once in two rotations, that is. so called intermittent recording is performed. 
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[0026] The recording angle stipulated in DVCR format for public use is 9.1688' and the azimuth angle Is ±20'. The 
tape 16 oriented in the longitudinal direction, which means that the maximum output can be obtained when recording 
is performed in the longitudinal direction in the slate where recording angle and the azimuth angle are both 0^. However, 
actually a cosine component of an angle fonned by the direction of orientation and a recording head gap influences 
5 the tape output. Thereby, the difference In the output Is produced naturally between the ^imuth head and the -hazlmuth 
head. 

[0027] Fig. 3 shows the difference m outputs between an-azimuth head and an ^azUmuth head. From the figure, the 
difference in outputs of the -azimuth head and the -^azimuth head is calculated in the following equation: 20 log {cos 
(9.l688 - 20)/cos(9.l68S-f20}} = 1 dB;... (1) 
10 [0028] In short, even in a case where track width is the same, the output on the -azimuth head side becomes smaller 
by 1 dB. 

[0029] Further, the difference in side erase at a recording time between a -azimuth head and a -hazimuth head caused 
by the exudation of head magnetic field from the track side is also produced. It is also caused by the relation between 
the azimuth angle, and the direction of orientation and the recording angle, and the quantity of side erase when a 
»5 pattern written by a -azimuth head is overwritten by a +a2imuth head becomes larger than that when a pattern written 
by a +azimuth head is ovenwritten by a -azimuth head, 

[0030] In Fig. 4, the relation between the azimuth angle and the quantity of side erase is shown. Let the side erase 
quantity in the case ol a track on the -azimuth side be denoted by SEE and let the side erase quantity in the case of 
a track on the +azimuth SKle be denoted by SEO, then SEE and SEO are respectively 2\xm and Ipm regardless of the 
^ nnode or the track pitch. The track width on the-azimuth side becomes smaller than that on the +azlmuth side by 1pm, 
which makes the output of the -azimuth head decrease corresponding to the difference in the track widths as shown 
in the above. 

[0031] In the LP mode, since the track width Is as narrow as 6.67nm, the playback output is small, so that the prob- 
ability of passing the so called critical error rate in which data are concealed, caused by a little degradation in output 

^ is much higher than the case of the SP mode, 

[0032] Further, the quantity of degradatkin in the output on the -azimuth side is targe due to the reason mentioned 
in the above, so that the probability of passing the critical error rate is made higher In order to avoid the above- 
mentioned phenomenon, the outputs of both azimuth heads are made equal by giving difference in heights of heads 
between a -azimuth head and a -^azimuth head in anticipating the quantity of degradation in advance. The output of 

so the -azimuth head can be upgraded as mentioned in the above. 

[0033] The relative fixing heights of respective heads taking into consideration of the above-mentioned points are 
shown in Fig. 5, 

[0034] Let Ech be a standard level, Och is fixed at a level of -tO.Bpm and Lch is fixed at a level of ^-ZSpm. In the SD 
mode, alike In the SP and LP modes, twice the difference In the head heights, as it is. becomes the difference in the 
OS track width. Therefore, disregarding the quan% of side erase, the track width in the mode, SD-SP, on the *azfanu1h 
side is 10.8;jm and on the -fazimuth side is 9.2fjm, and in the SDL mode, when the difference in the heit^t of heads 
between the Ech and the Lch is e39>ressed with X; 

the track width on the -azimuth stele in SDL-SP is: 

40 

(7.5 + X)nm, 

the track width on the +azlmuth side in SOL-SP is: 

4S 

20.0 Jim • (7.5 + X) ^m (125 - X) jun; (2) 
the track width on the -azimuth skle in SDL-LP is: 

so 

(5.0 + X)^lm, 

the track width on the +azimuth side in SDL-LP is: 

55 

20.0 X 2/3 ^m - (5.0 -h X) pm = (8.33 - X) ^m; (3) 
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[0035] Therefore, in SDL-SP mode, the track widths txjth on -azimuth side and -t^imuth side are IQfim, and that in 

SDL-LP mode on the -azimuth side is 7.5^m and that on the razlmuth side is S.83 \ssn. 

[0036] When the quantity of side erase is added and the actually remaining tracic width on the -azimuth side is. 

5 

7.5 - 2 = 5.5jim, 

and that on the 4^7imuth side is: 

w 

5,83 - 1 - 4.63 Jim. 

[0037] Therefore, the difference in outputs between both heads is, considering the value in equation (l }: 

20 log(5.5/4.63) - 1 = 0.1 dB. 
[0038] Thus, the difference in outputs between -vazimulh heads can be neglected. 

[0039] As explained in the atpove, following effects can be expected In constituting the system with 3ch constitution 
20 (i.e. Lch, Ech and Och) of singfe gap heads to realize the SO and SDL modes with a single drum. 

1 ) The adjustment work to make the contacts between heads and a tape uniform is easy. 

2) The structure of the drunri and the rotary transfomrier can be made simple, which makes the manufacturing work 
easy. 

2S 3) The adjustment time in the manufacturing work can bo relatively shortened, 

4) The head beating sound is low owing to the small number of heads. 

5) Further, in giving each different fixing height to eveiy head, the difference in outputs between ± azimuth heads 
is cancelled and the margin till the critical error rate^ that is. the error rate margin can be increased. 

30 [0040] The effects of aspects of the present invention will be described more in detail. 

[0041] A digital video cassette recorcler. according to a first aspect of the present Invention, having a plurality of 
heads piovided on a rotary member and perfonning recording/playback of data on the stanted tracks, in whk^h two 
adjacent tracks having different azimuth angles, in performing helical scanning for a magnetic recording medium with 
these heads and having two modes of different compression rates, wherein the head assembly being composed of a 

35 first head and a second head being disposed opposing to each other at an angle of 1 80" and having different azimuth 
angtes from each other and a third head disposed In a position at an angle of 270* from the first head in the rotation 
direction and having the same azimuth angle as that of the second head, and comprising a changeover means for 
switching the first, the second and the third heads, and in a first mode, one of the above mentioned two modes having 
different compression rates, recording/playback being performed in switching the first head and the second head al- 

40 ternately and in a second mode, another one of the above-mentioned two modes, the tape feeding speed being lowered 
to a half and recording/playback being performed once in two rotations in switching the first and the third heads alter- 
nately. 

[0042] Thereby, a digital cassette recorder having the effects as described below can be realized: a tong play mode 
can be realized with a small number of heads and the adjustment of the contact between the tape and a head is made 

4S easy, the structure of the drum and the rotary transformers is simplified which lowers the manufacturing cost, the time 
spent for the adjustment work in the manufacture Is shortened, and the head beating sound of a tape Is lowered. 
[0043] The digitai video cassette recorder, according to a second aspect of the present invention, having a plurality 
of heads provided on the rotary member and performing recording/playback of data on the slanted tracks, in which two 
adjacent tracks having different azimuth angles from each other, in performing helical scanning for a magnetic recording 

so medium with these heads, wherein head fixing heights are made to differ in every head in order to reduce the difference 
in outputs caused by the difference in the azimuth angles related with the direction of orientation of the magnetic 
recording medium and the direction of recording of the slanted tracks, and to reduce the difference in outputs caused 
by the imbalance of side erase at the time of recording. 

[0044] The digital video cassette recorder, according to a third aspect of the present invention, wherein the fixing 
ss height of the third head on the rr^lary member Is made to differ from that of the first head in order to reduce the difference 
in outputs caused by the difference in azimuth angles related with the direction of orientation of the magnetic recording 
medium and the direction of recording of the stanted tracks, and to reduce tfie difference in outputs caused by the 
imbalance of the side erase at the time of recording. 
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[0045] The digital video cassette recorder, according to a fourth aspect of the present invention, wherein the fixing 
hdi^t of the third head on the rotary member is made higher than that of the first head by ■»2.%tm. 
[0046] With this configuration, the digital cassette recorder can be realized with no drfTerence in outputs between 
±azimuth heads, with no imbalance in the outputs among channels and with the increased en'or rata margin. 

s 

Claims 

1. A digital video cassette recorder having a plurality of heads provided on a rotary member, performing recording/ 
10 play-back of data on slanted tracks U^ which two adjacent tracks having different azimuth angles from each other 

in performing helical scanning for a magnetic recording medium witfi said heads, wherein 

saki heads being composed of a first head and a second head provided on sakj rotary member being disposed 
opposing to each other at an angle of 1 80*. a third head being provided on sakj rotary nrwmber being disposed 
fS at an angle of 270" from said first head in the rotation directk)n and having the same azimuth angle as that of 

said second head, 

and comprising a head changeover means for changing over said first, second and third heads, 
said digital video cassette recorder comprising two modes being different in compressk>n rates, wherein in a 
first mode. recording/playt>ack being performed in switching said first head and said second head alternately 
so and in a second mode recordlngy^slayback being perfonned once in two rotations in lowering the tape feeding 

speed to a half, in switching said first head and said third head alternately 

2. A digital video cassette recorder having a plurality of heads provided on a rotary member and performing recording/ 
playback of data on slanted tracks in which two adjacent tracks having different azimuth angles from each other 

2S 111 performing hefical scanning for a rriagnetk: recording medium with said heads, wherein the fixing heights of said 

heads on said rotary men^ber are made lo differ from each other in order to reduce the difference in outputs caused 
by the difference in azimuth angles related with the direction of orientation of said magnetic recording medium and 
the direction of recording of said slanted tracks, and to reduce the difference in outputs caused by the imbalance 
of the skle erase at the time of recording. 

30 

3. A digital video cassette recorder as designated in claim 1 , wherein sakJ third head being fixed at a different height 
from that of said first head on saki rotary member. In order to reduce the difference in outputs caused by the 
difference in azimuth angles related with the direction of orientation of said magnetic recording medium and the 
cfirection of recording of sakI slanted vacks, and to reduce the difference in outputs caused by the imbalance of 

3S the side erase at the time of recording. 

4. A digital video cassette recorder as designated in claim 2 or claim 3, wherein the fixing height of said third head 
on said rotaiy member is made higher than that of said first head by •i'2.5pm. 
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